Objective of this study is to reveal the impact of the recent global economic crisis, triggered in 2007 and unveiled in 2008, on the working capital of real sector in Turkey. Since it is obvious that ratios would help in such an analysis, we have analyzed the current assets and liabilities related ratios, based on financial statements of Turkish real sector firms, quoted in the Istanbul Stock Exchange (ISE). Pre-crisis era has been compared with the crisis era, while the degrees of the affection of the real sector current assets and current liabilities have been tested through hypotheses, and two-tail-significance test has been conducted. The results of this study draw conclusions from an empirical investigation showing that the 45 ISE companies, chosen among others, have been affected on a limited basis.
Introduction
Contemporary companies are forced to compete in the national and also global markets under crucial rules. For sustainable profits a company has to apply a disciplinary manner, scan the rivals, and satisfy its shareholders and uncountable stakeholders. Not only companies coated in stock exchanges markets, but also the others have to apply dynamic financial management techniques and leave the old fashioned management styles. It is believed that by managing this way, a company may prosper and reach improved performance levels. Even though the importance of efficient working capital management is well known, still there are companies on different scales not stressing working capital management. Fatih Özatay (2009) emphasizes that there are a few basic things not to be forgotten, under crises circumstances. No matter the company is public or private; there will be a problem under poor balance sheet conditions. Working capital is related to company characteristics, financial conditions and company indicators as well. Since poor performance through the end of 1990s, financial institutions applied tight credit policies in order to decrease deposit/loans ratio. In order to adapt to changing financial conditions, investors were supposed to manage more prudently their working capitals. Kargar and Blumenthal (1994) demonstrated that many investments shut-down due to bad working capital management despite healthy operations and profits (Chiou et al., 2006) . In addition, minute decreases in additional working capital investment may increase the prices of shares (Strischek, 2001) . Even though working capital management, meaning the investment in current assets and comprising the management of assets which are to be liquidated in a year or less, is very crucial to companies, no efficient analyses are observed. However, net working capital affects the decisions to reach the optimum balance between the company capital and the risk. The healthy and efficient cash management and taking proper decisions considering receivables and inventory management are required. Net working capital shows the debt payment ability of the firm and is the difference between the assets and external sources to be liquidated in less than a year.
capital. Companies which manage their working capital optimally during times of recessions come out stronger after the recession period. During times of boom cycles it is easy to forecast working capital needs and manage liquidity. The real test however comes during bust cycles as witnessed by the world during 2008 and 2009 . GEC has forced many companies into cash flow problems, due to non availability of working capital, which in turn have led to shrinkage of operations, postponement of plans for capital expansion into different markets, etc. Thus, the impact of GEC on the working capital (current assets and current liabilities) of real sector in Turkey is analyzed in this study by using ratio analyses. Similar studies are explained in the following section. Next section explains research methodology of the study. The rest sections present empirical findings and conclusion.
Similar studies about the impact of economic crisis on real sector
One of the studies including the economic crisis period between 1999 and 2001 examined the impact of financial leverage on 96 firms in four sectors of the real sector in Turkey for twelve periods (Gunay, 2002) . By using t-tests and regression analysis, this study proved that the sectors with high leverage have lost more than the ones with low leverage after economic crisis. Another study, which focused on the same economic crisis in Turkey for the periods 1999 and 2002, found similar results (Dogan, 2005) . Liquidity ratios, asset management ratios and profitability ratios were used in this study in order to examine the impact of economic crisis on Turkish real sector. The empirical findings of this study showed that average sales incomes of 100 manufacturing firms that are quoted in Istanbul Stock Exchange in 1997 are below their sales levels at the end of 2001. There are also studies examining the impact of GEC on emerging markets. Yang and Young (2009) have examined the impact of GEC on South Korean economy. They have found that intensive capital outflows by foreign investors created a serious impact on this economy even though macroeconomic indicators of South Korea were very strong before the crisis. These sudden capital outflows are termed as "Systemic Sudden Stops" by Calvo, Isquierdo and Mejia (2008) . Jacob and Chander (2009) also studied the impact of GEC on Indian economy. They have examined the periods between 2005 and 2009 for 192 firms in nine sectors of Indian real sector. They have found that GEC has not affected the real sector in India substantially. Countries that are dependent on commodities (e.g., South Africa) are also affected from GEC. As the economic crisis deepened at the end of 2008, platinum group of metal mining companies in South Africa were forced to lay-off about 10.000 employees, and foreign investments were also adversely affected (Te Velde, 2008) . It is documented by Cali, Massa and Te Velde (2008) that foreign direct investment to countries such as Turkey declined by 40% in 2008.
Research methodology
In order to understand the impact of the GEC on the working capital components, thirteen ratios specifically related to working capital have been used in this analysis. The list of these ratios is as follows: [2008] [2009] as being the crisis era, is named II.Period. However, due to coincidental facts, we feel lucky to determine precisely the beginning of the crisis as the second half of 2007. Therefore, we have another set of pre-crisis and crisis era. Under this assumption pre-crisis era comprises 14 quarters starting with the first quarter of 2004, ending with the second quarter of 2007. This is the III.Period. The last 9 quarters make up the IV.Period, continuing from the beginning of the third quarter of 2007 to the end of third quarter of 2009. In this study we have 23 quarters, 45 companies and 13 ratios. Totally 13 455 formulas have been created by referring to several cells in the balance sheet and income statement tables of the companies. Calculated ratios have been evaluated via SPSS 17.0 by using normality test, paired samples t-test and non-parametric Mann-Whitney U-test. All results have been evaluated on p< 0.05 significance level. The thirteen hypotheses that are tested in this study can be seen below. 1. H0: Crisis era Current Ratio is not significantly differing from pre-crisis era.
H1: Crisis era Current Ratio is significantly differing from pre-crisis era. 2. H0: Crisis era Liquidity Ratio is not significantly differing from pre-crisis era.
H1: Crisis era Liquidity Ratio is significantly differing from pre-crisis era.
3. H0: Crisis era Cash Ratio is not significantly differing from pre-crisis era. H1: Crisis era Cash Ratio is significantly differing from pre-crisis era. 4. H0: Crisis era Inventory-to-Current Assets Ratio is not significantly differing from precrisis era. H1: Crisis era Inventory-to-Current Assets Ratio is significantly differing from precrisis era. 5. H0: Crisis era Short Term Receivables-to Current Assets Ratio is not significantly differing from pre-crisis era. H1: Crisis era Short Term Receivables-to Current Assets Ratio is significantly differing from pre-crisis era. 6. H0: Crisis era Current Assets-to-Total Assets Ratio is not significantly differing from pre-crisis era. H1: Crisis era Current Assets-to-Total Assets Ratio is significantly differing from precrisis era. 7. H0: Crisis era Short Term Liabilities-to-Total Assets Ratio is not significantly differing from pre-crisis era. H1: Crisis era Short Term Liabilities-to-Total Assets Ratio is significantly differing from pre-crisis era. 8. H0: Crisis era Short Term Liabilities -to-Total Liabilities Ratio is not significantly differing from pre-crisis era. H1: Crisis era Short Term Liabilities -to-Total Liabilities Ratio is significantly differing from pre-crisis era. 9. H0: Crisis era Short Term Bank Loans -to-Short Term Liabilities Ratio is not significantly differing from pre-crisis era. H1: Crisis era Short Term Bank Loans -to-Short Term Liabilities Ratio is significantly differing from pre-crisis era. 10. H0: Crisis era Inventory Turnover Rate is not significantly differing from pre-crisis era.
H1: Crisis era Inventory Turnover Rate is significantly differing from pre-crisis era. 11. H0: Crisis era Receivables Turnover Rate is not significantly differing from pre-crisis era. H1: Crisis era Receivables Turnover Rate is significantly differing from pre-crisis era. 12. H0: Crisis era Working Capital Turnover Rate is not significantly differing from precrisis era. H1: Crisis era Working Capital Turnover Rate is significantly differing from pre-crisis era. 13. H0: Crisis era Net Working Capital Turnover Rate is not significantly differing from pre-crisis era. H1: Crisis era Net Working Capital Turnover Rate is significantly differing from precrisis era.
Empirical findings
According to Kolmogorov-Smirnov Test, data have been normally distributed for all the periods and for all the ratios. Based on paired samples t-test and Mann Whitney u-test, thirteen hypotheses that are formed for the ratios related with the working capital of real sector are tested and the findings for each ratio are given below.
Under the assumption that pre-crisis era is straightly 2004-2007 and crisis era is 2008 -2009 ; H0 is accepted and H1 rejected. This result does not show any difference under the assumption that the crisis really started at the beginning of the third quarter of 2007. Finally, the data have been tested for another time zone. In order to catch any immediate effect of the crisis, the last quarter of 2007 has been compared to the same quarter of 2008. Again, H0 is accepted and H1 rejected As a result, for the 45 ISE traded companies it is to be admitted that the crisis has no significant effect on current ratio.
b. Liquidity ratio (acid-test ratio)
Under the assumption that pre-crisis era is straightly [2004] [2005] [2006] [2007] we reject the H0 and accept H1. Even though Mann-Whitney U test reveals that the crisis did not have any significant influence on inventory management, in the light of the other data, we may comment that inventory to current assets ratio of 45 companies traded in ISE has been affected. The comparison between the I.Period and the II.Period tells us that this is a positive impact. Sectors' average for this ratio is 32.40% before the crisis and 29.46% during the crisis. One explanation would be improved inventory management; another would be procurement/production following orders.
e. Short term receivables-to current assets ratio
According to paired samples t-test and Mann-Whitney U-test, the comparison of the I. period with the II. Period H0 is accepted and H1 is rejected. III. Period and IV. Period comparison implies us to accept H0 and reject Hypothesis H1. The last quarters of 2007 and 2008 as a pair, again H0 is accepted and H1 is rejected. Thus, we comment this ratio is not significantly affected for ISE traded 45 companies. Mann-Whitney U test also gives the result that there is no significant difference between the pre-crisis era and crisis era ratios of the 45 ISE traded companies. With the data available and according to the result of the tests, short term liabilities-to-total assets ratio has been affected for a short period of time at the time the last crisis trod the stage and the effect faded in the course of time.
f. Current assets-to-total assets ratio

h. Short term liabilities-to-total liabilities ratio
Comments made about the tests' results of this ratio, resembles the above explained one's. Thus, for short term liabilities-to-total liabilities ratio H0 is accepted and H1 is rejected for all the periods mentioned in this study; it is interpreted that the ratio of 45 companies traded in ISE is not significantly affected.
i. Short term bank loans-to-short term liabilities ratio
Paired samples t-test imposes us to reject H0 and accept H1 for all periods of the study. Mann-Whitney U test results are in the same direction. There is a meaningful influence of the crisis on the pair of I.Period -II.Period. Similarly, under the assumption that the crisis era starts in the second half of 2007, the crisis has significant impact on this ratio. Before the crisis the ratio of the 45 companies analyzed in this study was 28.49% on the average. During the crisis it rose to 38.95%. In the light of this data we may comment that this ratio has been affected by the crisis. 
k. Receivables turnover ratio
This ratio is one of the few crisis affected ratios. Even though paired samples t-test shows no significant difference between any of the periods of this study and tells us to accept H0 and reject H1, Mann-Whitney U Test results differ. Under the assumption that the years between 2004-2007 comprise the pre-crisis era, and the years 2008-2009 are crisis era; H0 is to be rejected and H1 to be accepted. For the 45 companies traded in ISE, p has the value below 0.05, thus there is significant effect of the crisis on Receivables Turnover Rate. During the crisis receivables turnover ratio become 5.04, whereas it was 15.8 before the crisis. This means that trade receivables are collected at a slower pace.
l. Working capital turnover ratio
Paired samples t-test imposes us to accept H0 and reject H1 for the I.Period-II.Period and III.Period-IV.Period pairs, but it is just the opposite for the last quarters of the years 2007 and 2008. Thus we accept H1 and reject H0 for this specific period. On the other hand, Mann-Whitney U test tells us to reject H0 and accept H1 for the pair of I. Period -II. Period. As can be followed from Table 3 , working capital turnover ratio was 1.61 and deteriorated to 1.45 during the crisis. With p value under 0.05 meaning significant difference before and during the crisis era, it is to be agreed upon the fact that working capital rate of 45 companies traded in ISE is impacted.
Whatever interpretation is done for the preceding ratio, it is not valid for the net working capital turnover ratio. For all the periods mentioned in this study, H0, that the ratio is not significantly affected by the crisis is accepted. The result is supported both by paired samples t-test and Mann-Whitney U test. Therefore, it would not be wrong, commenting that the 2008 crisis has not affected this ratio of the 45 companies having been uninterruptedly traded in ISE since the first quarter of 2004. According to the study on ISE, within the frame of the two statistical methods, significant but limited impact is identified in five ratios out of thirteen. Crisis affected ratios for 45 companies traded in ISE are summarized in Table 3 .
Conclusion
This study found evidence that the recent crisis affected the ISE traded companies on a limited basis. Therefore, future research and study is recommended. First, the year 2009 is to be completed. Another set of research should follow including post-crisis era at the moment we decide this crisis is over. As can be seen in Table 3 , receivables turnover ratio is one of the most affected ratios among others. It was 15.18 times during the pre-crisis but it dropped to 5.04 during the crisis era. The reason for this important decline is related the drop in sales figures of real sector during the economic crisis. Other ratios are not affected as much as receivables turnover ratio during the economic crisis. There are two important factors for this result. Interest rates dropped due to the decline in expected inflation during the GEC. The other reason is the credit easing during the economic crisis. As can be seen in Table 3 , short term bank loan to short term liabilities ratio was 28.49% during the pre-crisis era but it increased to 38.95% during the crisis era. Since interest rates have declined and credit amount increased during the crisis, firms in the real sector responded to the impact of GEC by taking more debt from the banks. Since capital outflows did not continue for a long period of time, capital inflows to Turkey have restarted, Turkish Lira did not appreciate too much against foreign currencies. Therefore, inflation is not affected too much from GEC. When unemployment figure jumped from 10.3% in the second period of 2008 to 15.8% in the first period of 2009, the inflation rate dropped from 10.61% in the second period of 2008 to 5.73% in the second period of 2009 due the decrease in the demand. Thus, central bank decreased the interest rate from 16.25% in the second period of 2008 to 8.75% in the second period of 2009. This has also affected interest rates of loans. As a result, this limited impact on the working capital of real sector is based on these positive developments (decrease in interest rates and increase in credit amount) in Turkish macro economy. Today, there is too much hot money in the global economy. According to Chinese Vice Finance Minister Zhu Guangyao, the amount of hot money flowing around before GEC was 9 trillion dollar, and it is 10 trillion dollar after GEC (Forthe, 2010) . This amount of money creates asset bubbles in all over the world. Federal Reserve is expected to initiate a second quantitative easing in order to boost growth. China struggles with inflation due to intensive capital inflows. Finally, some of the European countries (Ireland, Portuguese, Spain, and Greece) have debt problem. Since capital inflows restarted after GEC, it would not be wrong to say that the real sector of Turkey is not affected too much from the crisis. But same macro and micro financial results should not be expected in the future due this current global economic outlook. In other words, asset bubble can burst and most of the working capital ratios of real sector can be deeply affected in the future due to these important developments in the world economy. This is not only true for Turkey, but also for all the emerging economies.
If we compare the economic indicators presented in Table 1 with our empirical findings, it would not be wrong to argue that GEC did not affect the working capital of Turkish firms, due to the short term maturity characteristics of the economic crisis and the drop in the interest rates. When there were huge cash outflows during the economic crises in 1994 and 2001, interest rates and inflation both increased considerably. However, the interest rates and inflation decreased during GEC. Therefore, working capital of ISE traded Turkish firms is not affected too much, but this does not mean that the same economic results will occur in the future. If firms do not want to encounter cash flow problems in the future, they need to be careful in managing their short-term assets and liabilities. Companies which manage their working capital optimally during times of recessions come out stronger after the recession period. Working capital management is one of the cornerstones of business continuity and acts as a hedge against tightening credit and access to additional capital. This study showed us that firms did not have important liquidity problems during the GEC, but this does not mean that capital inflows will go on in the future. For example, economic crisis in 1994 and 2001 in Turkey has shown us that firms, that managed their working capital poorly, had very difficult times during these economic crises. 
